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GIS @ University of Maryland
◦ Overview 

◦ Clarification: GIS = Geospatial Information Sciences
◦ Geographic Information Systems (GIS)

◦ Remote Sensing (RS)

◦ Computer Science (CS)

◦ Data Science (DS)



GIS @ University of Maryland
◦ Overview 

◦ Main GIS groups at UMD
◦ Dept. of Geographical Sciences 

◦ Dept. of Facilities Management

◦ National Consortium for the Study of Terrorism and Responses to 
Terrorism (START)

◦ Dept. of Transportation

◦ UMD Police Department (UMDP)

◦ Other academic units



GIS @ University of Maryland
◦ GIS Education 

◦ MSGIS Program
◦ Since 2008

◦ To provide advanced GIS education and training

◦ To help students become GIS developers (instead of GIS users)

◦ Curriculum is designed to be technical and practical

◦ Increasingly emphasized on computing skills

◦ Focused on enterprise GIS

◦ An Esri Development Center (EDC)



GIS @ University of Maryland
◦ GIS Education 

◦ MSGIS Program
◦ Two tracks to choose from:

◦ MS degree in GIScience

◦ Graduate Certificate in GIScience



GIS @ University of Maryland
◦ GIS Education 

◦ MSGIS Program
◦ Curriculum 

Mobile GIS Web GIS Drones and Data Collection

Spatial Analysis Open Source GIS Digital Image Processing & 

Analysis

Spatial Statistics Big Data Analytics Programming and Scripting for 

GIS

Web Programming Spatial Databases Advanced Remote Sensing with 

Lidar

GIS Modeling Capstone Project Fundamentals of Geospatial 

Intelligence



GIS @ University of Maryland
◦ GIS Education 

◦ MSGIS Program
◦ All classes are scheduled in the evenings (5:30-7:30pm)

◦ Real lectures in real time

◦ Lectures are taught in classrooms and at the same time broadcast 
online

◦ All lectures and lab sessions are video archived 

◦ All classes have final projects (individually completed) in addition 
to the capstone project (equivalent to MS thesis research)



GIS @ University of Maryland
◦ GIS Education 

◦ NOAA CAT-B Program (MSGIS as a partner)
◦ Since 2017

◦ MSGIS offers four classes:

◦ Spatial Analysis

◦ Spatial Databases

◦ GIS Modeling

◦ Advanced Remote Sensing with Lidar

◦ These four classes are taught at NOAA Headquarter.



GIS @ University of Maryland
◦ GIS Education 

◦ NOAA CAT-B Program (MSGIS as a partner)
◦ Any NOAA employees with background in GIS may apply.

◦ If no background in GIS, need to complete prerequisite courses 
before official enrollment.

◦ Participants have the option to continue and complete more 
classes

◦ MSGIS degree



GIS @ University of Maryland
◦ GIS Education 

◦ NOAA CAT-B Program (MSGIS as a partner)
◦ Examples of NOAA students’ class projects
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GIS @ University of Maryland
◦ GIS Research 

◦ Research Centers at the Dept. of Geographical Sciences
◦ Center for Geospatial Information Science (CGIS)

◦ Center of Excellence in Remote Sensing

◦ Joint Center for Carbon Cycle Science  

◦ Center for Global Agricultural Monitoring Research

◦ The Global Land Cover Facility

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science
https://geog.umd.edu/undergraduate/gis-cartography-remote-sensing
https://jgccc.umd.edu/
http://glam.umd.edu/
http://glcf.umd.edu/data/


GIS @ University of Maryland
◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)

Center for Geospatial 

Information Science is 

part of the Department of 

Geographical Sciences

University of Maryland

College Park, MD, USA

www.geospatial.umd.edu

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science


GIS @ University of Maryland
◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)
◦ Research areas:

◦ Big geospatial data

◦ Spatial data science

◦ 3D geovisualization

◦ Mobility and spatial trajectory analytics

◦ Geostatistical analytics

◦ Network analysis

◦ Geospatial social media analytics

◦ Geospatial semantic modeling, among other topics

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science
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◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science


GIS @ University of Maryland
◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)
◦ Research examples:

Vehicles shown here, but our research could also be 
applied to ships, tracking vessel movements, harbor 
analytics

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science
smart-spatial.com/ResearchProject/VMT_Sample.html
smart-spatial.com/ResearchProject/VMT_Sample.html


GIS @ University of Maryland
◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)
◦ Research examples: tracking movement and mobility

Cell phone data for Dupont Circle, 
Washington, D.C. shows activity patterns

Analyzing local population 
movement to determine risk of 
malaria infection

Has travel to Colorado 
changed over time since 
marijuana legalization in this 
state?

Derive and analyze human 
activity spaces from 
socially-sensed data (e.g., 
Twitter)

Integrate spatial, temporal
and travel network 
aspects to track and 
visualize individual 
movement trajectories and 
activity spaces 

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science
https://smart-spatial.com/ResearchProject/Weed-Movement.html
https://smart-spatial.com/ResearchProject/Weed-Movement.html


GIS @ University of Maryland
◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)
◦ Research examples: spatial analysis

Negative relationships Positive relationships

Local relationships 
from spatial subsets

• geographically weighted regression (GWR) for multivariate local 
modeling

• Scaling algorithms to handle millions of observations (locations of 
interest) with lower computation times over other approaches

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science


GIS @ University of Maryland
◦ GIS Research 

◦ Center for Geospatial Information Science (CGIS)
◦ Research examples: geospatial data visualization 

Research problem: encoding big 
irregularly distributed data connected 
through unstructured meshes

• terrain and urban models

• models of scattered scalar or vector 
data distributed in complex domains 

Multiresolution

Distributed data structures

Topology-based visual analytics

https://geog.umd.edu/gis/landingtopic/center-geospatial-information-science


GIS @ University of Maryland
◦ GIS Practice

◦ UMD is big and complex.
◦ Academic staff: 4,610 (Fall 2016)

◦ Administrative staff: 5,481 (Fall 2016)

◦ Students: 41,200 (Fall 2018)

◦ 1,339 acres

◦ 441 Buildings

◦ ~20 miles of Roads

◦ ~66 miles of Sidewalks

◦ Enterprise GIS is needed at UMD for management 
efficiency and quality.



GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS makes big difference at UMD.
◦ Data services to students, visitors, transportation, utility, 

facilities management, police, etc.
◦ A collaborative effort to create a centralized campus 

information management platform
◦ More timely access to more accurate information
◦ Better decision making tools for administrators
◦ Enhancements to existing information management and 

dissemination systems.
◦ Dept. of Facilities Management (UMD FM) is the major 

developer of GIS apps on campus. 



GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 2D Navigation (interactive campus map)

UMD 
FM

https://maps.umd.edu/map/


GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 2D Navigation (mobile version)

UMD 
FM



GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 3D Interior Navigation

UMD 
FM
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◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 3D Interior Navigation

UMD 
FM



GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 3D Campus Viewer
UMD 
FM



GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 3D Campus Space Planning and 
Visualization

UMD 
FM
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◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: 3D Campus Space Planning and 
Visualization

UMD 
FM



GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: UMD Arboretum Explorer

UMD 
FM

https://maps.umd.edu/abg/


GIS @ University of Maryland
◦ GIS Practice

◦ Enterprise GIS at UMD

◦ Examples: CityEngine 3D Campus

UMD 
FM



GIS @ University of Maryland
◦ Summary

◦ Dept. of Geographical Science, particularly MSGIS program, 
provides a wide range of education and training in GIS, 
remote sensing, computing, and data science.  

◦ Partnership with NOAA CAT-B Program

◦ Active in GIS research, especially related to data science and 
computing

◦ Enterprise GIS has made big difference to the university 
management of facilities, resources, planning, etc.

◦ UMD will continue to promote GIS education, research and 
service on- and off-campus.



GIS @ University of Maryland

Questions?


